Genetic variation in fertility of heat-stressed male mice.
The damaging effects of heat stress on male fertility are evident in developing spermatozoa expressed in ejaculates 18-28 days post-stress in mice. Our objectives were to: (1) assess genetic variation in fertility of heat-stressed male mice and (2) determine response to selection for fertility after heat stress in male mice. Mature male mice were exposed to heat stress (35+/-1 degrees C; n=50) or control (21+/-1 degrees C; n=10) conditions for 24h (day 0) and then hemicastrated for tissue collection. Two periods of mating tests followed, period 1 (from days 3 to 11) when no reductions in fertility were anticipated, and period 2 (days 18-26) when variation in fertility was expected. Period 2 pregnant females were sacrificed in late gestation. Males were indexed by multiplying overall mean ovulation rate by pre-implantation survival and number of pregnant period 2 mates. The five highest and five lowest ranking males were identified as heat stress resistant and susceptible, respectively. Resistant males were 61.2units superior in the index, 57.5% greater in pregnancy rate, and 57.6 total fetuses greater than susceptible males. Progeny of resistant sires were superior to progeny of susceptible sires in estimated breeding value by 4.5units for the index, 4.1% for pregnancy rate, and 5.2 fetuses (P<0.0001). Heritability estimates for the index, pregnancy rate, and number of fetuses ranged from 0.09 to 0.13, suggesting male fertility following heat stress is heritable and responds to selection.